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Wilmington, DelDevelopment of neo-aortic root dilatation is a well-known
entity among patients with congenital heart defects in
whom the native pulmonary root is placed in the systemic
position.1,2 Patients undergoing a Norwood procedure
constitute no exception. Valve-sparing aortic root replace-
ment, a procedure commonly utilized to treat aortic root di-
latation among patients with connective tissue disorders,
can be an effective form of therapy for this condition.FIGURE 1. Computed tomographic angiogram reconstruction illustrating
the aneurysmal involvement of the neo-aorta mainly at the expense of the
native proximal main pulmonary artery. (Red arrow shows the native
aorta.)CLINICAL SUMMARY
A 10-year-old patient status post-Fontan completion for
hypoplastic left heart syndrome (HLHS) (aortic atresia, mi-
tral atresia) demonstrated progressive neoaortic (native pul-
monary) root dilatation during follow-up. A computed
tomographic scan of the chest revealed an aortic root aneu-
rysm with a diameter of 5.4 cm at the level of the sinuses of
Valsalva (z-score 12, based on normative data for native
aortas). Although the neo-aortic valve remained competent,
near complete obliteration of the left pulmonary artery by
the expanding aortic root was seen (Figure 1).
A valve-sparing neo-aortic root replacement was
performed with a 30-mm Valsalva graft (Terumo; Cardio-
vascular Systems Corporation, Ann Arbor, Mich). Cardio-
pulmonary bypass with moderate hypothermia was
utilized. Venous return was established via single venous
cannula in the pulmonary venous atrium while maintaining
ventilation to facilitate blood flow across the pulmonary
vascular bed. Following cardioplegic arrest, direct inspec-
tion revealed a bicuspid native pulmonary valve with an an-
nulus measuring 34 mm (Figure 2, A). The amalgamation
between the native ascending aorta and main pulmonary ar-
tery was taken down, and the aneurysmal portion of the
root, as well as the ascending aorta were excised, leaving
2 mm of native tissue at the base of the sinuses of Valsalva.
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The Journal of Thoracic and Cartures placed under the nadir of each leaflet. A suture line
was constructed following the contour of the valve appara-
tus between the cuff of native tissue and the graft. The com-
missures were suspended at the appropriate height and
valve competency was restored (Figure 2, B). The native as-
cending aorta was ‘‘reimplanted’’ separately on the right-
ward aspect of the graft (Figure 2, C). The presence of
a well-defined ‘‘neck,’’ allowed the distal anastomosis to
be performed proximal to the aortic cross-clamp.
Transesophageal echocardiogram revealed normal ven-
tricular function and trace neo-aortic insufficiency. One
year later, the patient remains in excellent condition with
a completely competent neo-aortic valve.
Histologic analysis demonstrated no evidence of inflam-
mation but rather fragmentation and loss of elastic fibers,
deposition of myxoid material, and loss of smooth muscle
cells in the media, findings commonly seen in cases of aort-
opathy associated with bicuspid aortic valves and connec-
tive tissue disorders.diovascular Surgery c Volume 141, Number 4 1083
FIGURE 2. A, Operative view of the dilated neo-aortic root. Note the true
bicuspid native pulmonary valve. Smaller lumen on the right corresponds to
the native ascending aorta. B, Operative view after excision of the aneurysm
and reimplantation of the pulmonary valve into the graft. Hemostatic suture
line between the graft and the 2-mm cuff off tissue at the base of each sinus.
C, Neoascending aorta replaced. The native ascending aorta (arrow) reim-
planted as a separate button on the rightward aspect of the aorta.
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Neoaortic root dilatation is a common and progressive
disorder affecting survivors of staged palliation for
HLHS.3 Valve-sparing neo-aortic root replacement can pro-
vide an effective and durable solution, particularly if valve
incompetence or extrinsic compression of the adjacent pul-
monary arteries exists. Although technically more demand-
ing than replacing the aorta above the sinotubular
junction,4,5 the valve-sparing inclusion technique is neces-
sary to eliminate all the affected tissue and to provide cir-
cumferential support below the valve annulus, thus
eliminating the potential for recurrent root dilatation and
neoaortic valve regurgitation associated with it.
Semilunar valve regurgitation and the type of material
used during the arch reconstruction have been linked to
the development of neo-aortic root aneurysm in this popu-
lation.5 However, the absence of the former and the involve-
ment of the pulmonary root proximal to the homograft
reconstruction suggests a different mechanism for aneu-
rysm development. In this case it could be linked to the ar-
terial wall pathology associated with a bicuspid valve or the
exposure of the native pulmonary root to systemic pres-
sures, as reported among survivors of arterial switch or
Ross procedures.1,2
In the absence of outcome data, the extensive nature of
this surgery with a potential for significant morbidity
make the indications for surgical intervention uncertain
and this is still largely based on experience with aneurysmal
disease associated with connective tissue disorders. In the
presence of a Fontan circulation, compression of the central
pulmonary arteries by the expanding aneurysm has impor-
tant hemodynamic implications and should be factored in
this decision.
Although valve-sparing neo-aortic root replacement of-
fers an effective and potentially durable solution, natural
history and operative risk data are necessary to better define
the management of these patients.
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